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DETAILED ACTION 

This FINAL office action is a response to the amendments and remarks filed on 
06/18/2007. The remarks are not persuasive; therefore, the rejections based on 
the prior art of record, Liebchen, are maintained. Claims 1-7 and 10-1 1 are 
pending, of which claims 10 and 11 are reinstated and are rejected on the same 
basis as similarly recited claims 1 and 2, respectively. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1-7 and 10-11 are rejected under 35 U.S.C. 102(e) as being 
anticipated by US Pub. No. 2002/0062206 to Liebchen (Liebchen). 

3. As to claim 1 and similarly recited claim 10, 

defining a transmission cross coefficient ("TCC") function (Paragraph 
0009) determined in accordance with an illumination pupil (Abstract; Paragraphs 
0007, 0009; FIG. 1B) and a projection pupil (Abstract; Paragraphs 0007, 0009; 
FIG. 1B) corresponding to an illuminator (Abstract; Paragraphs 0009, 001 1; FIG. 
IB); 

representing at least one resolvable feature of a mask to be printed on the 
substrate (Paragraph 0007, 0026, 0240-0241, 0245, 0254) by at least one 
impulse function (Paragraphs 0007, 0066, 0240); and 

creating an interference map (Abstract; Paragraphs 0001, 0003, 0012) of 
a predetermined order (Abstract; Paragraphs 0009, 0019) based on the at least 
one impulse function (Paragraphs 0007-0009, 0066, 0240) and the TCC function 
(Paragraphs 0003, 0007-0009), wherein the interference map represents the at 
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least one resolvable feature to be printed on the substrate (Paragraph 0007, 
0026, 0241, 0245, 0254) and areas of destructive interference (Paragraphs 0001, 

0003. 0243). 

4. As to claim 2 and similarly recited claim 1 1 , placing an assist feature in the 
mask corresponding to the areas of destructive interference map (Paragraph 
0254). 

5. As to claim 3, wherein the assist feature is non-resolvable (Paragraph 
0254). 

6. As to claim 4, wherein the interference map models light intensity incident 
on the substrate (Paragraphs 0003, 0017). 

7. As to claim 5, further comprising placing at least one assist feature on an 
area of the mask (Paragraph 0254) corresponding to an area on the interference 
map having a light intensity of a predetermined level (Paragraphs 0001, 0003, 
0212, 0240, 0251, 0253-0254) corresponding to the areas of destructive 
interference (Paragraphs 0001 , 0003, 0243). 

8. As to claim 6, wherein the predetermined level corresponds to a 
resolvable light intensity (Paragraphs 0001, 0003, 0254). 

9. As to Claim 7, wherein the interference map represents change in light 
intensity incident on the substrate (Paragraphs 0001, 0003, 0017). 
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Response to Applicant Remarks 

10. The applicant states Liebchen does not teach: 

(a) "representing at least one resolvable feature of a mask to be 
printed on the substrate by at least one impulse function"; and 

(b) "creating an interference map of a predetermined order based on 
the at least one impulse function and the TCC function". 

Examiner's response: 

1 1 . Regarding (a) and (b): Liebchen teaches creating an aerial image of a 
mask (Abstract; Paragraphs 0001, 0003, 0012), i.e., interference map, the aerial 
image is then used to form an image on a resist (Paragraph 0001) and the resist 
is developed to form a patterned substrate (Paragraph 0001). Liebchen teaches 
in order to create an aerial image a transmission cross-coefficient (TCC), which 
captures all the effects of the lithographic projection apparatus (Paragraph 0009), 
must be pre-calculated (Paragraphs 0003, 0009), i.e., creating an interference 
map based on TCC function. Furthermore, Liebchen teaches features to be 
imaged (Paragraph 0010), i.e., at least one resolvable feature, are periodic in 
space resulting in a large TCC (Paragraph 0010). Accordingly, Liebchen teaches 
spectral basis arithmetic operations (Paragraphs 0018, 0055) are used to 
approximate the TCC (Paragraphs 0018, 0053-0055; FIG. 4), wherein the 
spectral basis operations include a incomplete Gamma-function represented by 
the Delta-function: A(a,x) (Paragraph 0066). As is known in the art the Delta- 
function is a normalized impulse, i.e., impulse function. 
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Conclusion 



12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

1 3. A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

14. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Suresh Memula whose telephone number is 
(571) 272-8046. The examiner can normally be reached on M-F 8am-4:30pm 
EST. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Jack Chiang can be reached on (571) 272-7483. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

1 5. Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217^9197 (toll- 
free). 
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